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@ Fibrous absorption body for use in disposable articles and method for the production thereof. 



© A fibrous absorption body having a continuous-density 
gradient in a direction perpendicular to its largest surfaces, 
to be used in disposable products such as diapers, sanitary 
napkins or wound dressings, manufactured by air-laying a 
blend of cellulose fluff pulp and a binder, the latter preferably 
in the form of fibres, preheating (9) the formed low-density 
web (8) to at least the binding temperature for the bonding 
fibres, compressing (10) the web (8). passing the web (8) 
through a cooling zone (11) and finally achieving the density 
gradient in the web (8) by compressing it between a pair of 
^ rollers (12) of which the upper one (14) is cold and only the 
™ lower one (13) is heated to reach the binding temperature of 
^ the bonding fibres anew, the web density thereby con- 
^ tinuously increasing in the direction from the cold roller (14) 
CD towards the hot roller (13). 

T" By using special embossing means disposed at the hot 
roller (13). the web (8) can be provided with an unbroken 
0) surface pattern for increasing the liquid distribution capacity. 
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FIBROUS ABSORPTION BODY FOR USE IN DISPOSABLE ARTICLES 
AND METHOD FOR THE PRODUCTION THEREOF 

The present invention relates to an absorption body made of 
fibers and intended for use in disposable products such as 
diapers, sanitary napkins or wound dressings; in addition to 
accomplishing such a novel and improved body, the object 
5 also being a method of manufacturing it. 

The choice of absorption material or absorption core in 
sanitary napkins, diapers, incontinence products and the 
like is made with regard both to the actual functional 
10 properties of absorbency and to the economic aspects. 

The term "absorbing function 11 is used here to signify the 
balance between the absorption material for example; the 
costs being related to the amount of material utilized or 

15 required for the absorption of a specific quantity of fluid. 
The functional properties of absorbency also encompass the 
capacity of co-action with other materials in the finished 
product such as the outer layer of material facing the user 
of the product so as to obtain a dry surface which remains 

20 dry even after a relatively long time of use. 

It is well known that absorption materials with low density 
have great liquid retaining capacity in the capillaries 
whereas their liquid transmitting capacity is poor, the 
25 reverse situation being true for high density absorption 
materials . 

It is also known that flow and diffusion in capillary 
systems take place in the direction from large capillaries 
30 (low density) to small-sized capillaries (high density). 

In attempts to attain a functional and economic balance 
between liquid retaining and liquid transmitting properties, 
i.e. utilizing the whole or at least the major part of the 
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absorption body, prior art constructions including various 
layers of mutually differing densities have been used. 

The intention has been to take advantage of said transmit- 
5 ting capacity for the suction of liquid from areas with 
large capillaries to areas with smaller ones. Although a 
certain effect could be observed, the general conditions for 
liquid transmission between individual layers were unfavor- 
able since the transfer zone therebetween would rather act ' 

10 as a liquid barrier. In absorption cores known so far, com- 
posed of different layers, the absorption material was 
changed upon absorption of fluid causing in this way low 
density layers to collapse and high density layers to swell. 
No lasting effect of the desired kind could thus be obtained 

15 with the use of said prior art absorption bodies. 

By the present invention, however, a novel and improved 
absorption body has been achieved which, as compared to the 
absorption material chosen therefor, has presented optimum 
20 functional properties of absorbency at moderate costs. 

To this end, an absorption body produced in accordance with 
the invention is primarily distinguished in that it compri- 
ses at least one type of absorption fibers and a binding 

25 agent being activated by heat, preferably in the form of 

bonding fibers; in that the absorption fibers are bonded to 
form a coherent body by means of said binder, and in that 
the body is compressed in its bulk dimension imparting 
thereto a continuous density gradient in said bulk with 

30 lasting effect in both dry and wet condition. In this 

manner, an absorption body produced according to the inven- 
tion can have its minimum density in the layer lying in 
closest contact to the user of the product, and a con- 
tinuously increasing density in the direction towards the 

35 opposing outer layer. The resulting advantage is a perma- 
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nent, high capacity at the wetting point and a rapid trans- 
fer of liquid therefrom, while simultaneously providing an 
excellent distribution of liquid in the absorption body. In 
comparison with prior art absorption bodies, there is achie- 
5 ved a dryer outer layer on the surface contacting the user 
of the finished product, minimizing also the risk of so- 
called re-wetting. 

In a particularly useful embodiment, the lowest density of 
10 the inventive absorption body is therefore located at the 

layer lying closest to the user of the product, as well as a 
density which is continually increased in the direction 
towards the opposing outer layer, the outer layer facing 
away from the user of the product having a further compres- 
15 sed unbroken pattern, enabling in this way a more efficient 
distribution of the fluid absorbed in this layer. 

The invention also relates to a method of manufacturing the 
novel and improved absorption body. This method is primarily 

20 distinguished in that a low density web is formed of the 

absorption fibers and a mixed-in binder which can be activa- 
ted by heat, said web being heated to activate the binder 
and the interconnection of the absorption fibers by means of 
the binder, the web then being cooled to a temperature imme- 

25 diately below the bonding temperature of the binder for sub- 
sequent compression by a pair of rollers of which the roller 
at one side of the web is cold or has a temperature below 
that of the bonding temperature of the binder, while the 
roller on the opposite side of the web has a temperature 

30 exceeding said bonding temperature, achieving in this way a 
bonding effect which decreases in the direction from the hot 
to the cold roller, providing in this manner a density 
gradient in the web subsequent to its passage through the 
pair of rollers. 
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Owing to the inventive manufacturing process it has now b 
possible for the first time, besides the immediate absor- 
bency benefits gained, to balance the stability and softness 
properties in relation to one another, which contributes to 
a superior absorbency function. 

The invention will now be described in more detail with 
reference to the accompanying drawings, where 

Fig. 1 is a cross-section through an absorption body accor- 
ding to the invention; 

Fig. 2 is a cross-section according to Fig. 1 but provided 
with a distribution image of liquid absorbed in the absorp- 
tion body; 

Fig. 3 is a cross-section corresponding to that of Fig 2 
through an absorption body but having another density >' 
gradient; 

Fig. 4 shows schematically a process of manufacturing the 
inventive absorption bodies; and 

Fig. 5 finally shows in larger scale the actual formation of 
a density gradient in the absorption material according to 
the process shown in Fig. H. 

The embodiment illustrated in Fig. 1 of an absorption body 
according to the invention is constructed of paper fibers in 
the form of so-called fluff pulp and bonding pulp such as 
those marketed under the trade name PULPEX by the American 
company Hercules. The bonding fibers will melt at their 
binding temperature and are bonded together with the absorp- 
tion fibers obtaining thereby an absorption body which is 
comparatively shape-stable in both its wet and dry state 
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In Fig. 1 the surface of this absorption body facing the 
user of the product is referenced 1 and the opposing surface 
is referenced 2. The absorption fibers, in this case cellu- 
lose fibers, are being united by means of the bonding 
5 fibers. The absorption body is designed to have a density 
which increases gradually in the direction from the surface 
1 facing the user and towards the opposite surface 2. By 
thoroughly balancing this density gradient, and by the 
appropriate choice of density for the two outer surfaces 
10 1,2, an absorption body having the optimum functional 

properties of absorbency for the intended purpose can be 
achieved. 

Fig. 2 illustrates the distribution of fluid and thereby the 
15 density gradient throughout the bulk volume of the inventive 
absorption body. Liquid has been supplied here to a so- 
called wetting point 4 in the low density outer layer 1 
facing the user. The value thereof in the area closest to 
the surface layer 1 is so low that the fluid is substan- 
20 tially spread in the direction towards the opposing -x>uter 

layer 2, the advantage being gained that the side or surface 
1 positioned closest to the user will not be wetted but 
remains dry as a whole, thereby making it pleasant to wear. 

25 According as the fluid penetrates into the gradually 

densed compressed material of the absorption body, the fluid 
therein will be more rapidly spread to the sides. Only upon 
the layer lying closest to the surface 2 on the side facing 
away from the user having been saturated with fluid, will 

30 distribution take place from said layer and back towards the 
surface 1 on the side facing the user. Accordingly, this 
latter surface will remain substantially dry until all other 
absorption material in the body has been saturated with 
fluid. 
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As already mentioned, the density gradient in the absorption 
body ■ according to the invention may be selected as required 
for the purpose of use of the absorption body. The liquid 
distribution profile 3 shown in Fig. 2, i.e. the distribu- 
5 tion of liquid from the surface 1 of the side facing the 

user towards the opposing surface facing away from the user 
before return of liquid from already saturated zones and 
back to the surface 1 of the side facing the user, illustra- 
tes a substantially optimal liquid distribution utilized in 
10 products such as sanitary napkin^. Besides the choice of 
density gradient with regard to absorbency throughout the 
volume of the absorption body, the density may also be 
selected with regard to stability and softness as desired 
properties for the completed product. 

15 

Fig. 3 illustrates an absorption body according to the 
invention having a density gradient which is extremely well 
suited for absorption articles where large quantities^.of 
liquid are collected, such as diapers for example. In 

20 absorption bodies for diapers, the capacity of liquid trans- 
fer away from the wetting point M is in fact a most impor- 
tant factor. This requirement is fulfilled with the 
inventive absorption body by means of a density gradient 
giving a distribution profile 5 designed as indicated in 

25 Fig. 3. The density increases more rapidly here from the 
surface 1 of the absorption body side facing the user and 
downwards in comparison with the absorption body of Fig. 2. 

A suitable method of manufacturing the inventive absorption 
30 body is schematically illustrated in Fig. *4. Absorption 

fibers are defibrated from fluff pulp (not shown here) and 
supplied to a drum 6 to be blended there with bonding 
fibers. The fiber blend obtained in the drum 6 is air-laid 
on a conveyor belt 7 for creating a low density web of 
35 material 8. Said web 8 is fed through an oven 9 in which the 
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fibrous material is heated by means of microwave energy for 
example, to at least the binding temperature for the bonding 
fibers. The heated web of material 8 is then compressed to a 
certain extent between a pair of rollers 10 disposed at the 
5 exit of the oven 9, which is a suitable process for achie- 
ving a homogeneous fiber bonding in the web and for the 
determination of density therein. 

Tne web of material is then passed through a cooling zone 11 

10 where it is cooled down to a point immediately below the 
binding temperature for the bonding fibers. The required 
density gradient is finally achieved by compressing the web 
8 in a pair of rollers 12 comprising a hot lower roller 13 
and a cold upper roller 14 between which the web is allowed 

15 to pass. The temperature of the hot roller 13 is set at a 

point where the melting temperature of the bonding fibers is 
reached anew, obtaining in this manner a temperature' 
gradient throughout the volume of the web, the gradient thus 
obtained imparting a high degree of bonding to the outer 

20 layer located closest to said roller, the bonding effect 

thereafter gradually decreasing through the web of material, 
resulting in a density gradient in that portion of the web 
having passed through the pair of rollers 12. By varying the 
input temperature in the web; i.e. its temperature before 

25 entering said pair of rollers 12, the temperature of the hot 
roller 13 as well as the speed and degree of compression in 
the web, the temperature gradient in the bulk dimension of 
the web can be varied. 

30 Fig. 5 illustrates the formation of the density gradient in 
the bulk dimension of the web of material. The comparatively 
thick web 8 is compressed between the rollers 13 and 14. The 
heat from the hot roller 13 is thereby continually lowered 
in the direction towards the cold roller 14. This will 

35 produce a new bonding of the bonding fibers continually 
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decreasing in a direction away from the hot roller 13, 
resulting in that the constant compression will also gradu- 
ally decrease in the direction away from the hot roller 13 
and towards the cold roller 14. This process as well is 
5 shown in Fig. 5, illustrating how the material situated clo- 
sest to the cold roller 14 during compression of the web 8 
in the pair of rollers 12 will spring out anew after having 
passed said pair of rollers. 

10 The present invention is not restricted to the embodiments 
described above, since a plurality of modifications are 
possible within the scope of the following claims. 

It has been said in the aforegoing that the inventive 
15 absorption body should be applied with its outer, low den- 
sity layer closest to the user. However, an absorption body 
of this type could just as well be applied the other way 
around, i.e. with the high density surface layer facing the 
user, obtaining in this manner an absorption body simulta- 
20 neously inhibiting through-flow. In this case the liquid is 
not transmitted from the high density outer layer to low 
density layers. With the absorption body applied in said 
manner, there is instead obtained a barrier layer for liquid. 
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CLAIMS 

1. A fibrous absorption body for use in disposable products 
such as diapers, sanitary napkins or wound dressings, 
characterized in that it comprises at least one type of 
absorbing fibers and a binding agent activated by heat, pre- 
ferably in the form of bonding fibers; that the absorption 
fibers are bonded to form a coherent body by means of said 
binder; and that upon compression in its bulk dimension the 
absorption body has been given a permanent continuous den- 
sity in said bulk dimension, both in a wet and a dry state. 

2. An absorption body according to Claim 1, characterized by 
having its lowest density in the layer (1) facing the user 
of the product, and having a density gradually increasing in 
the direction towards the opposing outer layer (2); and by 
its outer layer (2) facing away from the user of the product 
being provided with a further compressed unbroken pattern 
for improving the distribution of liquid absorbed in this 
layer. 

3. An absorption body according to Claim 1 or 2, characteri- 
zed in that the density in its one outer layer (1) is 
between 0.01 and 0.03 g/cm , preferably about 0.02 • 

g/cm 3 , and in the opposing outer layer (2) between 0.10 
and 0.H0 g/cm 3 , preferably about 0.20 g/cm 3 , the average 
value for the body as a whole being about 0.03 - 0.12 
g/cm-". 

A method of manufacturing an absorption body according to 
Claim 1, characterized by the absorption fibers, together 
with an intermixed binding agent activated by the supply of 
heat, forming a web (8) with low density, said web being 
heated (9) to activate the binder and actuate the inter- 
connection of the absorption fibers by means of the binder 
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for subsequent cooling to a point Mediately belo „ the bin- 
ding temperature of the binder, followed by compression 
between at least one pair of rollers (12) of which one 
roller (U) situated at one side of the web is cold or has a 
temperature below the binding temperature or the binder 
whereas the roller (13) at the opposite side of the web'has 
a temperature exceeding said binding temperature, obtaining 
hereby a bonding effect decreasing in the direction from 
the hot roller (13) towards the colder roller (14) and 
producing a density gradient in the web after its passage 
through the pair of rollers. . 



5. A method according to Claim 4, characterized in that the 
»eb (8) „ compressed (10) during the fiber bonding process 
'5 o a sult able density prior to cooling and subsequent^ 
following density-generating compression in the pair of 
rollers (12). H 01 



6 A method according to Claim , or 5, characterised in that 
he heating for activation of the binder is performed with 

the aid of hot air. 

7 A method according to Claim 4 or 5, characterized in that 
the heating for activation of the binder is performed with 
trie aid of microwave energy. 

8. A method according to one or more of Claims 4- 7 , charac- 
ter^ , that the web (8) is proyided ^ ^ .0 

surface pattern in the outer layer of the web with the aid 
of embossing means disposed at the hot roller (13) for 
increasing the liquid distributing capacity therein 
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9. A method according to one or more of Claims 3-7, charac- 
terized in that the required density gradient is obtained by 
predetermining the input temperature of the web (8) at the 
pair of rollers (12), the temperature and degree of compres- 
sion of the rollers (13, 14) as well as the rate of the web 
through the pair of rollers. 
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